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(54) INSPECTING METHOD FOR DEMENTIA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inspect dementia by utilizing the 
antigen- antibody reaction between the polypeptide specific to a dementia 
patient contained in a specimen, such as sampled blood and the antibody for 
the immunoassay of polypeptide. 

SOLUTION: It is sufficient that a polypeptide specific to a patient exist in a 
small quantity of blood at a level for allowing measurement in this 
inspecting method for dementia which includes Alzheimer's disease and 
Down's syndrome. The polypeptide specific to the patient includes 
polypeptide modified by sugar chains such as glycoprotein, and it includes a 
polypeptide which exists only in dementia patients, a polypeptide also 
existing in healthy persons but at significantly different quantity of 
existence, or the pols^eptide existing in both of them and having different 
structures. The polypeptide for the Alzheimer' s disease to be inspected 
includes amyloid Al and amyloid A2"B. A polyclonal antibody or a monoclonal 
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antibody may be used as the antibody used for the immunoassay utiHzing 
the antigen-antibody reaction and is prepared by a known method. The 
immunoassay includes quantification and detection. 



* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of 
this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

An inspection method of dementia characterized by comprising the following. 
Polypeptide specific to a dementia patient which extracts a sample which is a 
patient's blood, a blood serum, or plasma, and is contained in this sample. 
By immunoassay using an antigen-antibody reaction with an antibody to 
this polypeptide, specific polypeptide is measured to a dementia patient 
contained in a sample. 
[Claim 2] 

Away according to claim 1 said dementia is an Alzheimer disease. 
[Claim 3] 

A method according to claim 1 or 2 of checking an amino acid sequence of a 
spot, applying said immunoassay to two dimensional electrophoresis which it 
is based on the 1st shaft orientations at an isoelectric point, it is based on a 
molecular weight in a sample in the 2nd shaft orientations, and is separated, 
and maintaining an electrophoretic pattern. 
[Claim 4] 

A method given in any 1 paragraph of claims 1 thru/or 3 which are at least 
one sort chosen from a group to which said polypeptide changes from the 
amyloid A 1, amyloid A 2-beta, the apolipoprotein E4, and an apoHpoprotein 
J beta chain. 



[Translation done.] 



3 



* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of 
this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the inspection method of dementia like an 

Alzheimer disease. 

[0002] 

[Description of the Prior Art] 

Before, the inspection of dementia like an Alzheimer disease is conducted 
considering the morphologic change of brains, such as intelligence test and 
CT test, as a decision criterion. However, these inspections are indirect. 
Dementia cannot necessarily be diagnosed correctly. 
[0003] 

On the other hand, it is also known that protein Uke amyloid which appears 
specifically in an Alzheimer disease patient exists. However, these protein is 
obtained from a patient's brain cell, and since it is difficult to extract a brain 
cell fi:om a patient for an inspection, inspecting an Alzheimer disease is not 
conventionally conducted by detecting these protein. 
[0004] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to 
provide the inspection method of dementia which can inspect dementia by 
measuring the protein contained in the body fluid of a patient's small 
quantity. 
[0005] 

[Means for Solving the Problem] 

Wholeheartedly, as a result of research, ah invention-in-this-application 
person found out that this protein that protein specific to a dementia patient 
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is contained in blood, and is contained in a little extractable blood could be 

measured by immunoassay, and completed this invention. 

[0006] 

By namely, immunoassay using an antigen-antibody reaction of polypeptide 
specific to a dementia patient which this invention extracts a sample which 
is a patient's blood, a blood serum, or plasma, and is contained in this sample, 
and an antibody to this polypeptide. A dementia patient contained in a 
sample is provided with an inspection method of dementia which comprises 
measuring specific polypeptide. 
[0007] 

[Embodiment of the Invention] 

The dementia which can be inspected by the method of this invention is not 
limited especially if polypeptide peculiar to the patient of this dementia is 
w:hat is measurable in a little blood that recognizes quantity existence, and it 
can mention an Alzheimer disease, Down's syndrome, etc. In this invention, 
the polypeptide embellished by the sugar chain etc. is also included like 
glycoprotein with "polypeptide." 
[0008] 

In the method of this invention, the polypeptide specific to a dementia 
patient contained in a patient's blood, a blood serum, or plasma (following 
and "blood etc.") is measured. To "polypeptide specific to a dementia patient", 
although it exists in the polypeptide which exists only in a dementia patient 
and does not exist in a healthy person, a dementia patient, and both of a 
healthy person, here, Although the abundance exists in an intentionally 
different thing in both, a dementia patient, and both of a healthy person, 
thing ** from which the structure differs in both is included. When a subject 
of examination is an Alzheimer disease, as an example of such polypeptide 
The amyloid A 1, amyloid A 2 -beta. The apolipoprotein E4 (D. J. Selkoe, 
Alzheimer's Disease- Genotypes, phenotype and treatments, Science275, and 
630 (1997)), Apolipoprotein J beta chain (The cerebrospinal-fluid soluble 
form of Alzhimer's amylo beta is complexed to SP-40, 40(apolipoprotein J, an 
inhibior of the compleent. membrane -attack complex, J. . [ Biochem. / Ghiso 
et al. and ] J.293, 27-30 (1993), and the presenilin 1 and 2 (D. - J. Selkoe and 
Alzheimer's Disease : [ ] ") [ Genotypes, phenotype and treatments and ] 
Although Science275, 630 (1997), etc. can be mentioned, it is not limited to 
these. Such polypeptides have a publicly known amino acid sequence of the 
fields of all the. 
[0009] 
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In the method of this invention, specific polypeptide is measured to the 
dementia patient contained in a sample by the immunoassay which used the 
antigen- antibody reaction of specific polypeptide and the antibody to this 
polypeptide for the dementia patient. As an antibody used here, a polyclonal 
antibody or a monoclonal antibody may be sufficient, and these can be 
prepared by the well known method. Although "polypeptide specific to a 
dementia patient" exists in a dementia patient and both of a healthy person, 
in being that from which the structure differs, Although it reacts to the 
polypeptide which exists in a dementia patient, it cannot be overemphasized 
that the polypeptide concerned which exists in a healthy person needs to use 
the antibody which does not react. The immunoassay itself is common 
knowledge in this field, and as long as it has the sensitivity which can 
measure the above-mentioned specific polypeptide contained in blood etc., 
any publicly known immunoassay is employable. That is, if it classifies 
according to a measurement principle, there are a sandwich technique, the 
competing method, a condensation method, etc., if it classifies according to a 
sign, there are enzymatic process, a fluorescence method, a radiation method, 
the biotin method, etc., but these all are employable. In this invention, and 
both of detection are included. [ "it measures" ] 
[0010] 

Especially, in advance of an antigen- antibody reaction, a sample can be 
applied to the two dimensional electrophoresis which is based on the 1st 
shaft orientations at an isoelectric point, is based on a molecular weight in 
the 2nd shaft orientations, and is separated as a desirable method [ that it is 
exact and high sensitivity ], and the method of performing immunoblotting 
with an electrophoretic pattern maintained can be mentioned. As for a 
sample, when using this method, it is preferred to use the blood serum or 
plasma which does not contain a corpuscle component. Isoelectric focusing, 
the electrophoresis separated based on a molecular weight, and the 
technique of immunoblotting itself are common knowledge in this field, and 
the example is indicated in detail also in the following example. 
[0011] 
[Example] 

Hereafter, based on an example, this invention is explained concretely. But 

this invention is not limited to the following example. 

[0012] 

Plasma was separated from blood every 200microl extracted under 
sodium -acid-citrate existence from generation of 160-70 years old of 
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examples A lzheimer patient, patients other than the illness of the same age, 
and a healthy volunteer, and what carried out cryopreservation into a "20 ** 
freezer was used as the experimental material. 
[0013] 

Washing removal of a fat, salts, etc. which are intermingled in the protein 
which settled human plasma protein by trip hloroace tic acid (TCA), and 
precipitated was carried out with ether. These operations were specifically 
performed as follows. 
[0014] 

1 ml of 5. 5%TCA solutions which cooled each lOOmicro of human plasma 
samples 1 dissolved at the room temperature in ice water in the small tube, 
and ice-cooled them especially in it were added, and it mixed, the small 
high-speed centrifuge cooled at 4 ** after ice-cooling this mixture liquid for 1 
hour " 16000 rpm - it centrifuged for 15 minutes. After throwing away 
supernatant liquid, water ISOmul ice-cooled to precipitate was added, and it 
was considered as suspension. Every 1 ml of ether washed this 5 times. After 
removing under decompression the water layer which remained after 
removing ether, the buffer solution (2% Nonidet-P40 (trade name), 9.8 M 
urea, 2% Pharmalyte (trade name), and 1.5% DICHI male rye toll (DTT)) of 
350microl was added to protein, and it dissolved in it. The 
low -molecular- weight marker made from Bio Rad and a Uttle bromphenol 
blue were added to the solution. 
[0015] 

The protein solution prepared by the above-mentioned method is put in the 
gel swelling container of a Pharmacia manufacture. The dry gel strip for 
Pharmacia manufacture isoelectric focusing (Immobilone dry strip pH 3-10 
(18 cm or 11 cm)) was dipped in this, gel was swollen for 16 hours, and the 
protein solution was made to absorb simultaneously. 
[0016] 

By the whole of 3500V 15 hours, 64 kVh was applied to the last and 
isoelectric focusing of the swollen gel strip was carried out to it for 500V, then 
500V-3500V 5 hours for 3 hours in the beginning, after migration and a gel 
strip - a balanced buffer (6M urea and 3% SDS.) 50 mM Tris-HCl After 
equihbrating in inside (pH 6.8), It is made to stick on 12.5% polyacrylamide 
monotonous gel (20 cmx20 cmxl cm). The electric power of 16 W/gel 
performed electrophoresis of the two-dimensional eye in the Tris-glycine 
buffer (Cathode 25 mM Tris, Anode50 mM Tris, 1% SDS, pH 8.6). 
[0017] 
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The gel after the end of migration, The method of Matsudaira. (And) [ R 
Matsudaira, Sequence from Picomole Quantities of Proteins Electroblotted 
onto Polyvinyhdene Difl ] J. According to Biol. Chem., 262, and 10035-10038 
(1987), 10 Protein was used as the PVDF (polyvinyhdene fluoride) film 
electro blotting in the mM CHAPS buffer (pH 11) for 3 hours (l mA/cm). 
After a PVDF film's performing CBB dyeing as it is, or dipping it for 5 
minutes into fixing fluid (50% methanol 10% acetic acid-water) and fixing 
protein, CBB dyeing was performed after washing in methanol and the TBS 
solution (0.154 M NaCl, 20 mM Tris HCl, pH 7.5). 
[0018] 

CBB dyeing was performed as follows. That is, in decolorization liquid (50% 
methanol 10% acetic acid'water), after dyeing promptly the PVDF film which 
transferred protein for 5 minutes in CBB-50% methanol staining liquid 0.1%, 
decolorization and after rinsing, it dried under decompression further. The 
film was saved in the -20 ** freezer in the state where it dried. 
[0019] 

Immunity dyeing was performed as follows. That is, electroblotting (l 
mA/cm) of the gel after the end of migration was carried out to the 
nitrocellulose membrane for 90 minutes in the blotting buffer (0.1% SDS, 
20% methanol, 0.05M Tris- glycine). After dipping the transferred film in 
acetic acid liquid 1%, it was dipped in 0.1% Ponceaux S liquid, and dyed 
protein. After acetic acid liquid removed the coloring matter to which it stuck 
1%, it color-printed the film which protein was dyed. Next, after shaking a 
film all over TBS and decolorizing protein, the film was processed by 
entering powdered skim milk TBS 4%, and also the film was dipped in the 
liquid same as the above which added the primary antibody, and the 
antigen- antibody reaction was made to perform. The film was processed with 
the enzyme -labeling second antibody hquid which dissolved in entering 
powdered skim milk TBS 4% after washing with Tween-20 (trade name) 
content TBS liquid (TEST). The film was dipped in coloring liquid after 
washing by TBST, and the proteinic spot made into the purpose was made to 
color on it. 
[0020] 

The primary antibodies used for immunity dyeing are anti-amyloid A 1 
antibody, an anti-amyloid A 2-beta antibody, and an anti-apolipoprotein E 
antibody. According to the animal species which produced the primary 
antibody, the anti-sheep, the anti-goat, the anti-mouse, and anti rabbit 
antibody which carried out the sign by peroxy dace were used for the second 
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antibody. Diamino bench gin (DAB) was used as coloring liquid. 
[0021] 

On the other hand, the spot of protein on the PVDF film which carried out 
CBB dyeing is cut off, After washing in an 80% methanol aqueous solution, it 
applied to the protein sequencer and the amino acid sequence of proteinic N 
terminal region was determined (Hewick, R.M. et al., J. Biol. Chem. 1981, 
256, 7990-7997). 
[0022] 

As a result, it was dyed only about the Alzheimer disease patient origin 
sample, and five spots which were not dyed were found out about the patient 
of other illnesses, and the sample of healthy person origin. The position after 
the two dimensional electrophoresis of these spots is typically shown in 
drawing 1. The amino acid sequence, isoelectric point, and molecular weight 
of N terminal region of the protein which constitutes these spots are shown 
in the following table 1 with a proteinic name. 
[0023] 
[Table l] 



spot No. 










1 


Sfi?y#^ 1 


TSn-fHAl, l/G(R), 


6. S 


11. 7 K 






70/A(V) 






2 


BB^J#^ 2 


r^n-f KAl, 70/A(V), 


5. 9 


11.8 K 






75/V(A). 90/D{G) 






3 


fiE^J#^ 3 


T^U-i HA2-j8. 70/R(i), 


6.8 


8. 6 K 






89/R (H) 






4 






5.7 


34. 0 K 


5 


mmmn 5 




6. 3 


24. 2 K 



[0024] 

The display which "A(V) [ 70 / ]" Becomes among Table 1 means that the 70th 

valine has varied to the alanine. 

[0025] 

As mentioned above, the specific protein contained only in an Alzheimer 
disease patient's plasma was able to be detected from the blood of only 
200microl by the method of this invention. 
[0026] 

[Effect of the Invention] 

By this invention, the method of inspecting dementia, such as an Alzheimer 
disease, with the immunological technique using samples, such as a little 
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blood about only 10-200microl, was provided for the first time. According to 
the method of this invention, dementia can be correctly inspected to high 
sensitivity. 
[0027] 

[Layout Table] 
SEQUENCE LISTING 
<110> 

<120> Method for Diagnosing Dementia 

<130> 

<160> 5 

[0028] 

<210> 1 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Gly Ser Phe Phe Ser Phe Leu Gly Glu Ala Phe Asp Gly Ala Arg 15 10 15 

[0029] 

<210> 2 

<211> 17 

<212> PRT 

<213> Homo sapiens 

<400> 2Ser Phe Phe Ser Phe Leu Gly Glu Ala Phe Asp Gly Ala Arg Asp 15 10 
15 

[0030] 
<210> 3 

<211> 12 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Ser Flie the Ser Pbe Leu Gly Glu Ala Phe Asp Gly 

1 5 10 

[0031] 
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<210> 4 

<211> 11 

<212> PRT 

<213) Homo sapiens 

<400> 4 

Lys Val Glu Gin Ala Val Glu Tbr Glo Fro 

1 5 10 

[0032] 
<210> 5 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Asp Gin Tlir Val Ser Asp Gin Glu Leo Gin Glu 

1 5 10 



[Translation done.] 



* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of 
this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]In the example of this invention, it is the figure which appeared 
by two dimensional electrophoresis and subsequent immunity dyeing and 
showing the spot of specific protein in an Alzheimer disease patient typically. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of 
this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing l] 




[Translation done.] 
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1 

1 KicW;^i£o 

[ii*«4 ] Hflffi/K y -^T"?^ K(4, T 5 n K A 1 . 

[«8^cop«B^iifte^l 20 
[000 1] 

[0 0 0 21 

[00031 —;^. T^tiy( Y<DXb^i. r)V-yy^y(-r 30 

[00 04] 
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roJ;5i'iJKy^-:^^K(O^Jt LTT5D-r KAl. 
a^KA2-3. T7}^y#7°i3x-r>'E4 (D. J. Seiko 
e, Alzheimer's Disease: Genotypes, piienotype and t 
reatments. Science 215, 630 (1997)). T^J^y^KT^n 
■r-Y>r J i3^(The cerebrospinal-fluid soluble form 
of Alzhimer's anylo beta is coinplexed to SP-40, 40 
(apolipoprotein J), an inhibior of the compleent m 
embrane-at tack complex, J. Ghisoetal. , Biochem. 
J. 293. 27-30 (1993))afet>'(c:yu-fe=y >1S.0«2 (D. 
J. Selkoe. Alzheimer' s Disease: Genotypes, phenoty 
pe and treatments, Science 215, 630 (1997) )^§r^ 
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[0 0 1 1 1 
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[0 0 1 4] ^a-Cit»Lfcfc hJfillSHt<!^#l 0 0 M 1 30 
5 . 5 %T C A^jS 1 m 1 Sr^OxTiSft Ufc. r (O^lfp 
^^il-^T- 16000 rpm. 1 S^J-fBlii'L^^^Lfco Ji?f^^ 

Tfcm^ ztm{C7k/^Lfc7ki 5 0 M I ^M^xmmmt 
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[0 0 1 7] i^tbH-T^O'^VKl. Matsudaira<?5:^jfe 
(P. Matsudaira, Sequence from Picomole Quantities 
of Proteins Electroblotted onto Polyvinyl idene Di 
fluoride Membranes, J. Biol. Chea. Ml. 10035-100 
38 (1987))(cfieoT. 10 mM CHAPS^<«;/7r-(pH IDt 
T' 3 ^W^'V^^^J'K^PVDF W y t - y "f^yyiv-Av^ 
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(OSSCBB^fe^tT^i 5 7)\ Xti@^?^(50%7<^/- 
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1 % C B B - 5 0 % p< y — /W^fej^'t'T- 5 ^^Fel^fe 

bfc^, 8Jife?K (50%^^/ 1 0 %g^®f-*) 

(i> fej*Lfc4^ffiT— 2 O'lCCD^ y -1f-^i(Cf*#L 

[0 0 19] ^fc, 2>:»i5(-LTff^io 

y 7 r - (0. 1« SDS, 20!Kp<^y-/K 0. 05M Tris-^y 

D 7" (1 mA/cm) Lfc„ fe¥ L/c^(i 1 %f^^?R 

iCgLfc^. 0. IX/Kvy-Sj^lcSL, 

feLfcio K»Lfcfe*(il%S^^?KT-^*Lfc^, 9V 

±f^tclK?:it U-CfetJ?.jTC{*:S*£:S:tT'tetJ-&fc, l^fiTwee 

n-20(^D"piS) -t*TBS?^(TBST)T-i5trf^^, 4% 

JliiflimA t) T B.s ic^^ ufci#^«ii-i!)<:i5t«:?KT'*a 

[0 0 2 0] 7feib\ :^fejS^fetc:ffli/^fc-i!>:^f*:{4. fetr 

^fej^i LTfl, v=T5:y^>5^v^>' (DAB)^fflV^ 
[0 0 2 1] CBB^feLfcPVDFM±(O^V/N°^' 
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[0 0 2 3] 

[Iftll 



SDbt No. 










1 


SBW*^ 1 


T^P^HAl. 1/G(R). 


6. 5 


11. 7 K 






70/A(V) 






2 


iB^J## 2 


7^a^ HAl, 70/A(V)» 


5.9 


11. 6 K 






75/V(A). SO/D{G) 






3 


£^J#^ 3 


7^D-f HA2-/3. 70/RM). 


5.8 


8. 6 K 






89/R (H) 






4 


iB^J#^ 4 




5.7 


34.0 K 


S 






6. 3 


24. 2 K 



[0 0 2 4] fj:i6. mi'P. mx.it. r70/A(V)j/.^?)« 

[0 0 2 6] 

[^0^co^*] ;*:%PJ(c J: 19 . t>^p^ 10-200^1 
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SEQUENCE LISTING 
<110> 

<120> Method for Diagnosing Dementia 
<130> ■ 
<i60> 5 
[0 0 2 8] 



<2I0> 1 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Gly Ser Plie Phe Ser Phe Leu Gly Glu 



1 



5 



Ala Phe Asp Gly Ala Arg 
10 15 



[0 0 2 9] 



<210> 2 

<211> 17 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Ser Phe Phe Ser Phe Leu Gly Glu Ala 

1 5 



[0 0 3 0] 
<210) 

<211> 

<212) 

(213) 

<400) 



3 

12 
PRT 

Homo sapiens 
3 

Ser Phe Phe Ser Phe Leu Gly Giu Ala Phe Asp Gly 

15 10 

[0 0 3 1] 



Phe Asp Gly Ala Arg Asp 
10 15 

<210> 4 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Lys Val Glu Gin Ala Val Glu Thr Gin Pro 

1 5 ' 10 

[0 0 3 2] 



(5) 



7 

<210> 5 

(211) 11 

<212> PRT 

(213) Homo sapiens 

<40O> 5 

Asp Gin Thr Val Ser Asp Gin Glu Leu Gin Gin 

15 10 
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